Context. The distribution of elements in galaxies forms an important diagnostic tool to characterize the system's formation and evolution. This tool is however complex to use in practice, as galaxies are subject to a range of simultaneous physical processes active from pc to kpc scales. This renders observations of the full optical extent of galaxies down to sub-kpc scales essential. Aims. Using the WiFeS integral field spectrograph, we previously detected abrupt and localized variations in the gas-phase oxygen abundance of the spiral galaxy HCG 91c. Here, we follow-up on these observations to map HCG 91c's disk out to ∼2 R e at a resolution of 600 pc, and characterize the non-radial variations of the gas-phase oxygen abundance in the system. Methods. We obtained deep MUSE observations of the target under ∼0.6 arcsec seeing conditions. We perform both a spaxel-based and aperture-based analysis of the data to map the spatial variations of 12+log(O/H) across the disk of the galaxy. Results. We confirm the presence of rapid variations of the oxygen abundance across the entire extent of the galaxy previously detected with WiFeS, for all azimuths and radii. The variations can be separated in two categories: a) localized and associated with individual H II regions, and b) extended over kpc scales, and occurring at the boundaries of the spiral structures in the galaxy. Conclusions. Our MUSE observations suggest that the enrichment of the interstellar medium in HGC 91c has proceeded preferentially along spiral structures, and less efficiently across them. Our dataset highlights the importance of distinguishing individual star-forming regions down to scales of a few 100 pc when using integral field spectrographs to spatially resolve the distribution of oxygen abundances in a given system, and accurately characterize azimuthal variations and intrinsic scatter.
Introduction
The distribution within galaxies of the atomic elements created via stellar evolution is a key observable affected by the various processes associated with galaxy evolution. In principle, the physical mechanisms associated with specific processes affecting galaxies can be deciphered from a spatially-resolved characterization of the distribution of atomic elements heavier than Helium (located either in the gas phase or locked in subsequent generations of stars), provided that the spatial and temporal enrichment of the interstellar medium (ISM) in the system can be constrained. In practice, the co-existence of multiple evolutionary mechanisms effective on different spatial and temporal scales significantly complicates such an analysis for any given system. Evolutionary mechanisms include galactic gaseous outflows, gaseous inflows, stellar and gaseous radial migration (e.g. through the presence of a bar), gravitational interactions, mergers, accretion events and other forms of perturbations, including strangulation, harassment, and stripping.
In recent years, integral field spectrographs (IFSs) have largely supplanted long-slit spectrographs in studies designed to characterize the abundance distribution of heavy elements in galaxies. Among other benefits, the ability of IFS to measure abundances throughout the full two-dimensional extent of ESO Fellow a galaxy (or a large part thereof) and detect azimuthal and radial trends has often been praised. In practice, the relatively small field-of-views (FoVs) and/or large size (on-sky) of the spatial pixels (a.k.a spaxels) of many IFSs have so far restricted the feasibility of performing such combined analysis of both sub-kpc trends with larger kpc-scales variations in systems located beyond a few Mpc. Instead, gaseous abundance distributions are often characterized via the slope of the azimuth-averaged gradient; an approach usually driven by the lack of spatial resolution and/or signal-to-noise (S/N), but that also allows for a more straight-forward comparison between galaxies at higher redshift, modulo the issues inherent to comparing oxygen abundances derived using different methodologies (e.g. Kewley & Ellison 2008; López-Sánchez et al. 2012 ).
The advent of the MUSE (Multi-Unit Spectroscopic Explorer) IFS has opened a new observational window as the combination of a relatively large FoV (1×1 square arcmin) and small spaxels (0.2×0.2 square arcsec) coupled to the excellent seeing of Cerro Paranal is now allowing to map galaxies out to 2-3 effective radius (R e ) and (simultaneously) down to sub-kpc scales out to distance of ∼100 Mpc. MUSE is effectively pushing outwards our ability to study galaxies as complex systems down to the crucial sub-kpc scales (the scale of individual H II region complexes): a feat previously restricted to galaxies closer-in via IFS with larger FoV such as PMAS/PPAK (e.g. via the PINGS and CALIFA surveys; Rosales-Ortega et al. 2010; Sánchez et al. 2012b Sánchez et al. ,a, 2014 and VIRUS-P (e.g. via the VENGA survey; Blanc et al. 2013; Kaplan et al. 2016 ). This push is particularly interesting from a galaxy evolution perspective, as MUSE effectively allows the study of galaxies inside a wider range of environments, including that of compact groups and clusters, with unprecedented spatial resolution.
In this article, we present follow-up MUSE observations of the nearly face-on spiral galaxy HCG 91c. Initial observations of this galaxy with the Wide Field Spectrograph (WiFeS; Dopita et al. 2007 Dopita et al. , 2010 ) mounted on the ANU 2.3m telescope (Mathewson et al. 2013) at Siding Spring observatory revealed spatially rapid and localized variations of the oxygen abundance in the system associated with at least one star-forming complex. HCG 91c is a member of a compact group of galaxies, which could indicate a possible influence of the environment on the chemical content within the galaxy. However, the WiFeS data was insufficient to distinguish between the possibility that gas of different metallicity had fallen in from another galaxy (or from the Intergalactic Medium), or whether the variation was caused by secular processes. The new MUSE data presented in Sec. 2 (thanks to the large FoV and 3× better spatial resolution of this instrument) now allows us to do this. Our analysis procedure is described in Sec. 3. We present our results in Sec. 4 and discuss them in Sec. 5. Our conclusions are summarized in Sec. 6.
Observations and data reduction
HCG 91c was observed during the second Science Verification run for MUSE (mounted at the Nasmyth B focus of the Unit 4 -Yepun of the Very Large Telescope on Cerra Paranal), under program ID 60.A-9317(A) (P.I.: Vogt). The observation strategy for this program is described in detail in Vogt (2015) , and summarized here for completeness. A total of 12 individual exposures (eleven of 1050 s and one of 525 s) on-target separated in 6 observation blocks (OBs) were acquired over 4 distinct nights between 2014, August 20 and 2014, August 25. In each OB, two exposures on-target were surrounding the observation of a dedicated empty sky field located near-by. Each on-target exposure was reduced individually using the reflex (Freudling et al. 2013) MUSE workflow (v1.6) , including the construction of the individual datacubes. Out of the 12 on-target exposures, 3 were acquired under seeing conditions >0.8 arcsec, measured from the reconstructed individual datacubes using a star in the FoV (and consistent with the reported values of the Slow Guiding System). The other 9 exposures were acquired under seeing conditions < 0.7 arcsec: these 9 exposures were combined together to form the final data cube presented in this article via the dedicated reflex muse_exp_combine.xml workflow. The combined datacube thus corresponds to 8 · 1050 + 1 · 525 = 8925 s on-source, and the spatial full-width at half-maximum (FWHM) of stars in the FoV are measured to be 0.6 arcsec in the V-band. Spectrally, the cube extends from 4750 Å to 9350 Å in steps of 1.25 Å 1 , with 319 × 316 spaxels. The individual exposures were acquired at four distinct position angles (P.A.; 0
• , 90
• , 180
• , 270
• ) and with sub-arcsec spatial offsets to best remove the background-level artefacts associated with the 24 individual integral field units inside MUSE. The reduced datacube was uploaded to the ESO science archive facility following the recommendations of the Phase 3 stage of observations with ESO facilities 2 . Borthakur et al. (2010) A pseudo-RGB image of the final datacube is presented in Figure 1, 
Data post-processing
With > 10 5 spectra in the final MUSE datacube, any manual data processing step becomes extremely costly time-wise. Each second invested for the analysis of a single spectra would immediately require ∼28 hours to manually perform the same task for all the spaxels in the MUSE datacube (one after another). To circumvent this time sink (also associated with the processing of large number of IFS observations from other instruments), several tools have been developed to process IFS data products in an automated fashion: recent examples include pycasso (Cid Fernandes et al. 2013), lzifu (Ho et al. 2016) , and pipe3d (Sánchez et al. 2016b,a) . For our analysis, we have developed our own post-processing tool called brutus: a set of python modules designed to automatically process datacubes from integral field spectrographs. brutus is hosted on Github, and is made freely available to the community 3 . It is designed with a modular structure in mind (inspired by pywifes; Childress et al. 2014b,a) , allowing users to choose which processing steps are to be run (or not). A detailed description of the code is outside the scope of this article, but for completeness we list in Appendix A the specific steps employed to process the datacube of HCG 91c.
The emission line flux maps for Hα and [O III]λ5007 constructed using brutus are presented in Figure 2 . In this work, we restrict our analysis to spaxels with SNR(Hα, Hβ)≥5 and SNR≥3 for all other lines: a good detection of the first two Hydrogen Balmer lines ensures reliable measurements of the tied velocity and velocity dispersions, hence leading to stable fits for the other lines for SNRs≥3. A significant detection of the first two Hydrogen Balmer lines is also essential to ensure a reliable correction of the extragalactic attenuation on a spaxel-by-spaxel basis. In the present case, the extragalactic attenuation is corrected with brutus via the Hα to Hβ line flux ratio and the theoretical model of a turbulent dust screen from Fischera & Dopita (2005) , with R V = 3.08 and R A V = 4.3 which in practice results in a correction function very similar to that of Calzetti et al. (2000) across the MUSE spectral range.
Whereas a spaxel-based analysis best exploits the high spatial resolution of MUSE observations, the SNR in the strong emission lines (and in particular Hβ) is too little for numerous star-forming regions in the outskirts of the galaxy to perform a reliable analysis. Hence, we supplement the spaxel-based approach with an aperture-based one. Namely, we use brutus to detect H II regions in the data cube automatically, by detecting local maxima in the integrated Hα flux map (see Fig. 2 ). Our approach is somewhat reminiscent of that adopted by Sánchez et al. (2012b) , but our codes are entirely different in practice (see Appendix A for details). For HCG 91c, we defined 556 circular apertures associated with individual local maxima in the Hα flux map, all of which are presented in Fig. 3 .
Deriving the oxygen abundance and ionization parameter estimates
From the set of strong emission line fluxes derived from both the spaxel-based and aperture-based spectral fitting, we derive estimates of the gas-phase oxygen abundance 12+log(O/H) and ionization parameter log(Q). Here, we rely on the pyqz python module v0.8.1, first introduced (as v0.4) in Dopita et al. (2013) with the full propagation of observational errors subsequently implemented in v0.6 (see Appendix B in Vogt et al. 2015) . The latest embodiment of the code relies on the photo-ionization models from the mappings v code 4 (Sutherland et al., in prep.) , and is now hosted on a dedicated Github repository 5 . The principle and physical basis of the code however remains unchanged with respect to Dopita et al. (2013) : specific line ratio spaces -in which the photo-ionization model grids are flat, without wraps and cleanly allow to disentangle the influence of 12+log(O/H) and log(Q)-are used to derive estimates of these two parameters associated with a given set of strong line fluxes. For this analysis, we rely on the plane-parallel photo-ionization models with P k = 5.0 and κ = ∞ (i.e. a Maxwell-Boltzmann energy distribu- λ:6562.81 tion for the electrons, see Nicholls et al. 2012 Nicholls et al. , 2013 . The propagation of observational errors is achieved through the generation of 400 (in this case) random realizations of line fluxes according to the error distribution of the measured lines (assumed to be gaussian), and the subsequent reconstruction of the full probability density function in the 12+log(O/H) vs. log(Q) plane from these 400 individual estimates, using Kernel Density Estimate (KDE) techniques. For this work, we adopt the mappings 5.1 models with the local Galactic concordance (LGC) abundance set, in which the local region reference abundance corresponds to 12+log(O/H) = 8.76 (Nicholls et al., 2016, MNRAS, submitted .
The distribution of each of the 556 apertures in both line ratio planes in shown in Fig. 4 . Both diagnostics are in excellent agreement throughout most of the abundance range -except for the star-forming regions with 12+log(O/H) 8.1, which tend to be less enriched according to the first diagnostic grid. This mismatch is most likely impacted by problems within the theoretical models at the low-abundance end, rather than fully by a miscorrection of the extragalactic reddening (which is nonetheless likely to be playing a role as well). Indeed, a reddening correction issue would have likely affected all apertures, which is not seen here. Each circle corresponds to one simulation with a specific abundance and ionization parameter. Small crosses indicate the location of each of the 556 circular aperture, color-coded as a function of the combined (where suitable) abundance value derived from both diagnostics. Orange crosses mark the apertures for which pyqz could not derive a reliable abundance: either from a too large discrepancy between both grids, or because the estimates fall outside both grids.
A detailed investigation of this mismatch -complicated by the lack of the [O II]λλ3726,3729 in the MUSE spectral rangeis outside the scope of this article. It may for example be that our model with P k = 5.0 may not be suitable for these star-forming regions, and/or this mismatch may simply reflect genuine limitations of the mapping v models at the low abundance end. In this analysis, we choose to also use the apertures for which only one diagnostic grid returns a suitable estimate, noting and stressing that this choice does not affect our conclusions. In particular, we note that the trends discussed in the next Section are present when considering either diagnostic grids separately, or together.
Results
The maps of 12+log(O/H) and log(Q) for both the spaxel-based case and the aperture-based case are presented in Figs. 5 and 6. The spatial resolution of these maps (and the gain provided by MUSE) can be compared with those obtained with the WiFeS integral field spectrograph described in Vogt et al. (2015) : the general features identified with WiFeS remain (in particular the sharp decrease in the oxygen abundance at ∼6 kpc North from the galaxy center), but the significant improvement in the spatial resolution (both in terms of seeing and spaxel size) also allows to better resolve structures within the disk, as well as to detect and characterize H II regions at larger radii than with WiFeS.
Local enhancements of the ionization parameter are present throughout the disc, and are associated with individual starforming complexes. The largest values of log(Q) are found in the outskirts of the galaxy, beyond the effective radius (R e =5.1 kpc). In terms of the oxygen abundance, the picture revealed by MUSE is clearly more complex than that discussed by Vogt et al. (2015) from the WiFeS observations of the system. We present in Fig. 7 and 8 the oxygen abundance gradient of HCG 91c observed by MUSE, both global and along specific azimuths. When considering all spaxels and/or apertures at once, the oxygen abundance in HCG 91c displays a linear decline of −0.082 ± 0.001 dex kpc −1 ≡ −0.418 ± 0.005 dex R −1 e from 1 R e (5.1 kpc) to 2 R e (10.2 kpc), with a flattening inwards of ∼0.8 R e (4 kpc), and (possibly) outwards of 2.1 R e (11 kpc): a trend already already detected with WiFeS (Vogt et al. 2015) . Modulo a reduced scatter, both the spaxel-based and aperture-based gradients display similar trends, indicative that (as one would expect) the distance to HCG 91c is large enough not to affect a spaxelbased approach through the resolution of the temperature struc- Fig. 9 . Comparison of the oxygen abundance values derived via pyqz v0.8.1 (i.e. using the mappings v photo-ionisation models; this work) and the O3N2 calibration of Marino et al. (2013) , as employed by Sánchez-Menguiano et al. (2016b) for all the apertures spectra in HCG 91c. pyqz estimates span a wider range of oxygen abundances, so that pyqzderived gradient slopes are steeper than those derived by Sánchez-Menguiano et al. (2016b) . Despite a scatter of ∼0.1 dex at the lower abundance end, the correspondence between the two techniques remains nonetheless linear over the span of oxygen abundances in HCG 91c.
tures of H II regions. The consistency between the spaxel-based and aperture-based approach also indicates that the presence of Diffuse Ionized Gas (DIG) in HCG 91c is not affecting our ability to derive reliable estimates of the 12+log(O/H) and log(Q). We note that large areas void of clearly-identified star-forming regions (e.g. the inter-arm region to the South-West of the galaxy center) -and thus possibly dominated by DIG emission-have too little S/N to be processed reliably by pyqz. A flattening of the oxygen abundance gradient beyond 2 R e has been identified as a generic feature in CALIFA galaxies (Sánchez et al. 2014; Sánchez-Menguiano et al. 2016b; Zinchenko et al. 2016) , with the flattening of the gradient inside ∼0.5 R e identified primarily in galaxies with stellar masses log(M /M ) ≥ 10.5. The gradient slope derived by pyqz for HCG 91c is somewhat steeper than the universal gradient measured with CALIFA galaxies (−0.075 dex R −1 e with a scatter of 0.016 dex R −1 e , see Sánchez-Menguiano et al. 2016b ). This mismatch is due to the different techniques used to derive the oxygen abundance values (as illustrated in Fig. 9 ): compared to the O3N2 calibrations of Marino et al. (2013) , pyqz and the underlying mappings v photo-ionization models return a wider range of abundances in HCG 91c, leading to a steeper gradient. Taking this scaling difference into account, the oxygen abundance gradient in HCG 91c (between 1 R e and 2 R e ) is consistent with the universal gradient reported by Sánchez-Menguiano et al. (2016b) .
Our ability to spatially resolve sub-kpc scales for all azimuths in HCG 91c also reveals additional features of the oxygen abundance distribution throughout the galaxy, beyond the existence of a global gradient. Two distinct types of behaviors are present: first, on sub-kpc-scales, and second on kpc-scales. We describe them separately in the next Sections.
The sub-kpc-scale variations of 12+log(O/H)
The global gradient visible in Fig. 7 (top) contains a vertical scatter of ∼0.2 dex in the oxygen abundance present at all radii in HCG 91c. When considering only the aperture-based measurements, the vertical scatter remains of the order of ∼0.15 dex despite intrinsically smaller measurement errors. It becomes evident that this vertical scatter is real (rather than related to measurement errors) when inspecting the oxygen abundance gradient as a function of the azimuth, as illustrated by the lower panel of Fig. 7 and those in Fig. 8 . Restricting the azimuthal range of the gradient diagram reveals the presence of spatially localized and coherent variations in the measured oxygen abundances. The variations are of the order of 0.1-0.2 dex over distances ≤1 kpc, significant at more than 5-σ for most cases, and detected both in individual spaxels and integrated apertures (both consistent with one another). These rapid variations can be visually identified in the maps of the oxygen abundance (see Fig. 5 ), the clearest example of which is located 15 arcsec East of the galaxy center.
The kpc-scale variations of 12+log(O/H)
An alternative approach to visualizing the gaseous oxygen abundance distribution in HCG 91c is presented in Fig. 10 , where we de-wrapped the oxygen abundance gradient on the azimuthdistance plane. In this projection, all points at a given height are located at the same distance from the galaxy center. This projection facilitates the identification and inspection of spiral structures beyond the effective radius, at the cost of lesser clarity closer from the galaxy center (stretched horizontally across the diagram).
Large kpc-scale coherent trends in the oxygen abundance distribution pattern are present throughout HCG 91c, in addition to the spatially localized variations described previously. These features, the most prominent of which are traced by purple lines in Fig. 10 , are located at the edges of the spiral arms of the galaxy, as illustrated in Fig. 11 . In other words, the variations in the gaseous oxygen abundance are sharper and more abrupt when moving across the spiral structure, and more gradual when moving along the spiral arms. The rapid variation of the oxygen abundance measured with WiFeS to the North of the galaxy center (Vogt et al. 2015) corresponds to the (then) unresolved crossing of a spiral structure at that location, which the MUSE datacube reveals is not an isolated case, but rather the sharpest example of a behavior present at all azimuths.
Discussion
The detection of sub-kpc scale, spatially localized variations of the oxygen abundance in HCG 91c -a spiral galaxy-is not excessively suprising. In near-by grand design spirals for example, Bresolin et al. (2009) report that the intrinsic scatter of the oxygen abundance is of the order of 0.2 dex throughout the disk. Croxall et al. (2016) measure intrinsic dispersion in 12+log(O/H) of 0.074 dex in NGC 5457 (M101, see also Kennicutt & Garnett 1996) . In the same galaxy, Li et al. (2013) report two cases of locally lower and higher oxygen abundances for two H II regions compared to their immediate surroundings. Rosolowsky & Simon (2008) • East-of-North (i.e. the area between the white & black dashed line). Individual spaxels are shown as colored squares with the associated 1-σ errors in grey. Measurements for apertures (with associated 1-σ errors) are shown in red. Whereas globally, the gradient in HCG 91c can be described as linear with a flattening inwards of 4 kpc and (possibly) outwards of 11 kpc, the trends are highly non-linear for individual azimuths. Rapid and localized variations, detected both in individual spaxels and integrated apertures alike are present at all radii. Ellipses marking the deprojected effective radius R e (5.1 kpc, orange) and 1.5 R e (dashed-orange) radius from the galaxy center are shown in all oxygen abundance maps (both spaxel-based and aperture based).
(see also Rosales-Ortega et al. 2011) . Although caution must certainly be used when comparing these different studies with one another, the presence of localized variations of the oxygenabundance of star-forming regions with respect to their immediate surroundings within spiral galaxies remains unequivocal. From this perspective, the case of HCG 91c clearly illustrates the importance of characterizing the gaseous oxygen abundance throughout the entire optical discs of galaxies while distinguishing individual star-forming complexes within, in order to capture both pc-scale and kpc-scale trends. For long slit studies of near-by systems, the case of HCG 91c reinforces the importance of selection bias in deriving local abundance scatter and global trends from a handful of locations within a galaxy's disc. Ideally, such studies should characterize different galactic-centric radii (including both in and between spiral arms) and azimuths using not one but several H II regions in the immediate vicinity of one another for any given location.
The full mapping of the oxygen throughout HCG 91c also reveals large scale azimuthal variations unambiguously associated with galactic structures (i.e. the spiral arms). Observationally, • (bottom) East-of-North, respectively. For completeness, the individual oxygen abundance gradients of HCG 91c extracted for all azimuths in steps of 0.5
• have been stacked into a movie available as supplementary material. Note to arXiv readers: until publication, the movie will be available at http://www.sc.eso.org/∼fvogt/supp_mat/HCG91c/O_gradient.mp4 similar behaviors were already reported for different systems, with varying degrees of certainty. For example, Sánchez et al. (2015) detected (with MUSE) possible azimuthal variations in the oxygen abundance gradient of NGC 6754 associated with the spiral pattern of this galaxy (see also the recent re-analysis of this target by Sánchez-Menguiano et al. 2016a) . In NCG 5457, Croxall et al. (2016) identify a mild correlation of the oxygen abundance distribution with the spiral arms, from a sample of ∼100 H II regions observed with the Large Binocular Telescope. Such a correlation suggests a picture where ISM enrichment occurs preferentially along the spiral structures, rather than across them. HCG 91c lies within a compact group, but its very regular HI envelope is a clear indication that the galaxy has not yet interacted strongly with the group environment (Vogt et al. 2015) . It thus appears more likely that the larger scale abundance variations tracing the spiral pattern in HCG 91c are an intrinsic behaviour of the system, rather than a consequence of the environment. In particular, a (set of) self-driven mechanism(s) appear more plausible than the different environment-driven hypothesis discussed in Vogt et al. (2015) .
Still, the question remains: to what extent are gas phase abundance variations in HCG 91c (local or global) affected by dynamics, and to what extent do they reflect an enhanced star formation efficiency within the spiral structure (that keeps the metals in place)? Theoretically, Grand et al. (2016) presents evidence for the ability of spiral patterns to transfer comparatively more metal-rich stars from the inner regions of the galaxy to the outer parts along the spiral arms (see also Grand et al. 2012 ).
Article number, page 8 of 12 . Each spaxel in the datacube was reprojected in the azimuth-distance plane according to its location with respect to the galaxy center. For spaxels associated to a given aperture but without a reliable individual measure of 12+log(O/H), the aperture-derived value of 12+log(O/H) is shown instead. Spiral arms can be identified and tracked from 2 kpc outwards in this de-projected space. The iso-distance ellipses shown in the different panels of Fig. 7 and Fig. 8 become horizontal line in this projection. Inclined purple lines mark the boundaries of spiral structures displaying a rapid variation of the oxygen abundance. The star-forming complexes found by Vogt et al. (2015) to have discrepant oxygen abundances with respect to their immediate surroundings are marked with white circles. As these enriched stars end their lives in comparatively less enriched regions of the galaxy, they could contribute to a local enhancement of the ISM at larger radii. Alternatively, spiral arms in HCG 91c might have merely been acting as gravitational sink, effectively trapping heavy elements while favouring starformation activity, thus leading to the present distribution of the oxygen abundance in HCG 91c. Differentiating between these scenarios (and others) would require a better understanding of the nature of the spiral structure in HCG 91c (including its stability and coherence over time, see e.g. Dobbs & Baba 2014; Baba et al. 2015) . From that perspective, a combined gas+stars analysis of the MUSE observations of HCG 91c bridging gaseous and stellar abundance (and kinematics) appears very indicated, but outside the scope of this article.
Conclusions
Here we have presented MUSE observations of HCG 91c, as a follow-up of observations acquired with the WiFeS integral field spectrograph (Vogt et al. 2015) . Using the new brutus tool designed to process the data cubes of integral field spectrographs, we have have measured the oxygen abundance and ionization parameter associated with star-forming regions throughout the disc of HCG 91c out to ∼2 Re, using both a spaxel-based and aperture-based approach. We confirm the presence of rapid abundance variations in the galaxy initially detected with WiFeS. These variations can be separated in two distinct types. First, sub-kpc-scale variations associated with individual star-forming regions, and second, kpc-scale variations correlated with the spiral structure of the galaxy (specifically with the boundaries of spiral arms). The kpc-scale variations thus provide observational evidence that ISM enrichment is preferentially occurring along the spiral structure of HCG 91c, and less easily across it. As per the sub-kpc-scale variations of the oxygen abundance in HCG 91c, they are reminiscent of the behavior of star-forming regions observed in near-by grand design spirals. The MUSE observations of HCG 91c confirm the unique ability of this instrument to spatially resolve oxygen abundance gradients, characterize intrinsic scatter and map non-radial variations of the abundance of H II regions in galaxies. The instrument's unique combination of a large FoV and small spaxel size (soon to be fully exploited with the GALACSI ground-layer adaptive optics system and the Four-Laser Guide Star Facility, see Stuik et al. 2006; Calia et al. 2014 ) is effectively pushing the distance (out to ∼100 Mpc) at which abundance maps can both cover the optical discs of galaxies out to ≥ 2R e while resolving sub-kpc structures. Such targets form the ideal link between projects targeting extremely near-by systems down to pc-scales (e.g. Kreckel et al. 2016) to the high redshift Universe: provided observations are performed under excellent seeing conditions, and with exposure times suitable to detect all strong emission lines with sufficient S/N to characterize H II regions up to 2 R e and beyond.
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